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4) JIG FOR DRYING CERAMIC FORMED PRODUCT AND DRYING METHOD USING THE SAME 

7)Abstract: 

ROBLEM TO BE SOLVED: To provide a jig for drying ceramic formed 
oducts which enables the ceramic formed products to uniformly be dried 
thout causing deformation such as warpage and cell breakage, etc., in the 
iramic formed products. 

DLUTION: In a jig for microwave drying of pillar-shaped ceramic formed 
oducts 20 made of a mixed composition comprising ceramic powder, a 
ider and a dispersing medium liquid and having many open holes 
srforated in its longitudinal direction and separated from one another by 
irtitions, this jig has two separate jigs formed in such a way that they 
iclose nearly the whole surface of ceramic formed product sides parallel 
the longitudinal direction in a closely contacted state. 
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AIMS 



aim(s)] 

taim 1] The fixture of the ceramic Plastic solid which is the fixture for desiccation used in case the ceramic column- 
s Plastic solid which it consisted of a mixed constituent of ceramic powder, a binder, and dispersion-medium liquid, 
1 many through tubes separated the septum, and was installed in the longitudinal direction side by side is dried with 
crowave, and is characterized by to consist of two separated fixtures of a side face parallel to the longitudinal 
ection of said ceramic Plastic solid which were constituted so that the whole surface might be mostly surrounded in 
i state of adhesion for desiccation. 

laim 2] The fixture for desiccation of the ceramic Plastic solid according to claim 1 constituted so that the side face of 
eramic Plastic solid might be made to contact through the elastic member which can absorb moisture, 
laim 3] The fixture for desiccation of a ceramic Plastic solid is a fixture for desiccation of the ceramic Plastic solid 
:ording to claim 1 or 2 which consists of a bottom fixture constituted so that said ceramic Plastic solid could be laid in 
; condition of having made the side face of a ceramic Plastic solid inclining, and an upper fixture constituted so that it 
aid carry on said ceramic Plastic solid in the condition of having made it sticking to the side face of not being in 
ntact with said bottom fixture. 

laim 4] The fixture of [ 1 / at least ] the two separated fixtures is a fixture for desiccation of the ceramic Plastic solid 
wording to claim 1 to 3 with which the clearance for being constituted including the plate of two sheets which lays a 
ramie Plastic solid, and dispersing moisture between said plates of two sheets is formed. 

laim 5] The fixture for desiccation of the ceramic Plastic solid according to claim 1 to 4 which uses a glass epoxy 
ite as a main configuration member. 

laim 6] The weight X of an upper fixture (kg) is the fixture for desiccation of the ceramic Plastic solid according to 
urn 1 to 5 with which it is satisfied of the following formula (1) when referred to as touch-area (cm2) =[ with the 
ramie Plastic solid of the on-the-strength (kg/cm2) x top fixture of a ceramic Plastic solid ] Y (kg). 
c0.6<=X<=Yxl.5 ... (1) 

laim 7] It is the desiccation approach of the ceramic column-like Plastic solid which it consisted of a mixed 
nstituent of ceramic powder, a binder, and dispersion-medium liquid, and many through tubes separated the septum, 
d was installed in the longitudinal direction side by side. The desiccation approach of the ceramic Plastic solid mostly 
aracterized by making it dry, irradiating microwave at said ceramic Plastic solid after [ a side face parallel to the 
igitudinal direction of said ceramic Plastic solid ] surrounding the whole surface using the fixture for desiccation of a 
ramie Plastic solid according to claim 1 to 6. 
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IT AILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

ield of the Invention] This invention relates to the desiccation approach of the ceramic Plastic solid using the fixture 
* desiccation and this fixture for desiccation of a ceramic Plastic solid of the shape of a column by which many 
ough tubes were installed in the longitudinal direction side by side including ceramic powder, a binder, etc. 
)02] 

escription of the Prior Art] It poses a problem that the particulate contained in the exhaust gas discharged by internal 
mbustion engines, such as cars, such as a bus and a truck, and a construction equipment, does damage to an 
vironment or the body recently. By passing a porosity ceramic for this exhaust gas, the ceramic filter which carries 
t uptake of the particulate in exhaust gas, and purifies exhaust gas is proposed variously. 

303] Two or more porosity ceramic members 30 as shown in drawing ^ band together, and the ceramic filter usually 
nstitutes the ceramic filter. Moreover, as this porosity ceramic member 30 is shown in drawing 7 , many through 
>es 31 are installed in a longitudinal direction side by side, and the septum 33 which separates through tube 31 
mrades functions as a filter. Namely, the through tube 31 formed in the porosity ceramic member 30 As shown in 
awing 7 (b), the exhaust gas with which either the entry side of exhaust gas or the edge of an outlet side flowed into 
******** and the through tube 31 of 1 with the filler 32 In case it flows out of other through tubes 31 and exhaust 
s passes this septum 33 after passing the septum 33 which surely separates a through tube 31, a particulate is caught in 
ptum 33 part and exhaust gas is purified. 

304] When manufacturing such a porosity ceramic member 30 conventionally, after mixing ceramic powder, a binder, 
d dispersion-medium liquid and preparing the mixed constituent for Plastic solid manufacture first, the ceramic 
istic solid was produced by performing extrusion molding of this mixed constituent etc. 

305] And next, the acquired ceramic Plastic solid is put into a dryer, heating by irradiating microwave at this ceramic 
istic solid is performed, the dispersion-medium liquid in a ceramic Plastic solid etc. is dispersed, it has fixed 
nforcement, and the desiccation object 200 of the ceramic Plastic solid shown in drawing 8 (a) which can be dealt 
th easily was manufactured. As for ceramic Plastic solid 200, the porosity ceramic member 30 is manufactured 
ough a cleaning process and a baking process after this desiccation process. 

306] However, in the desiccation approach of such a conventional ceramic Plastic solid, the phenomenon in which the 
:e of weight reduction changes with parts of a ceramic Plastic solid occurs as it is not easy to make homogeneity dry 
3 whole ceramic Plastic solid and a desiccation process progresses. If the ununiformity of this desiccation occurs in 
s longitudinal direction of a ceramic Plastic solid, as shown in drawing 3 (b) If curvature arises in ceramic Plastic 
lid 200 after desiccation and the ununiformity of desiccation occurs in the direction perpendicular to the longitudinal 
rection of ceramic Plastic solid 200 on the other hand, as shown in draw ing 8 (c) Crack 200a (henceforth a "eel piece") 
curred into the septum part of a through tube, and there was a problem that manufacture of the porosity ceramic 
smber 30 became difficult. 
007] 

roblem(s) to be Solved by the Invention] This invention was made in order to solve these problems, it does not make a 
ramie Plastic solid generate deformation, a eel piece, etc. of curvature etc., but aims at offering the desiccation 
proach of the fixture for desiccation of the ceramic Plastic solid which can make homogeneity dry the whole, and the 
ramie Plastic solid using it. 
008] 

leans for Solving the Problem] The fixture of the ceramic Plastic solid of this invention for desiccation is the fixture 
r desiccation which uses in case the ceramic column-like Plastic solid which it consisted of a mixed constituent of 
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*amic powder, a binder, and dispersion-medium ^ftd, and many through tubes separated^^septum, and was 

►tailed in the longitudinal direction side by side is dry with microwave, and is characterize by to consist of two 
)arated fixtures of a side face parallel to the longitudinal direction of the above-mentioned ceramic Plastic solid which 
:re constituted so that the whole surface might be mostly surrounded in the state of adhesion. 

)09] Moreover, the desiccation approach of the ceramic Plastic solid of this invention is the desiccation approach of 
: ceramic column-like Plastic solid which it consisted of a mixed constituent of ceramic powder, a binder, and 
ipersion-medium liquid, and many through tubes separated the septum, and was installed in the longitudinal direction 
le by side, and after [ a side face parallel to the longitudinal direction of the above-mentioned ceramic Plastic solid ] 
-round the whole surface using the fixture for desiccation of the above-mentioned ceramic Plastic solid, it is mostly 
aracterize by to make it dry, irradiate microwave at the above-mentioned ceramic Plastic solid. 
)10] 

mbodiment of the Invention] Hereafter, the desiccation approach of the ceramic Plastic solid of this invention and the 
eration gestalt of a dryer are explained, referring to a drawing. 

)1 1] The desiccation approach of the ceramic Plastic solid of this invention be the fixture for desiccation which use in 
se the ceramic column-like Plastic solid which it consisted of a mixed constituent of ceramic powder, a binder, and 
ipersion-medium liquid, and many through tubes separated the septum, and be installed in the longitudinal direction 
te by side be dry with microwave, and be characterize by to consist of two fixtures of a side face parallel to the 
lgitudinal direction of the above-mentioned ceramic Plastic solid which be constituted so that the whole surface might 
mostly surrounded in the state of adhesion and which separated. 

312] The ceramic Plastic solid set as the object of desiccation by this invention consists of a mixed constituent of 
ramie powder, a binder, and dispersion-medium liquid. 

313] It is not limited especially as the above-mentioned ceramic powder, for example, the powder of oxide system 
ramies, such as the powder; alumina of non-oxide system ceramics, such as silicon carbide, silicon nitride, 
imimium nitride, boron nitride, titanium nitride, and titanium carbide, cordierite, a mullite, a silica, a zirconia, and a 
ania, etc. can be mentioned. In these, powder, such as silicon carbide which is excellent in thermal resistance, silicon 
ride, and alumimium nitride, is desirable. 

314] Although especially the particle size of these ceramic powder is not limited, either, what combined the powder 
0 weight section which has the mean particle diameter which what has few contraction is desirable, for example, is 
put 0.3-50 micrometers, and the powder 5-65 weight sections which have the mean particle diameter of about 0.1- 
) micrometers in the next baking process is desirable. 

315] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a carboxymethyl 
llulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, etc. can be mentioned. The 
idings of the above-mentioned binder usually have desirable 1-10 weight section extent to the ceramic powder 100 
sight section. 

316] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, alcohol [, such as an 
ganic solvent; methanol, ], such as benzene, water, etc. can be mentioned. Optimum dose combination of the above- 
^ntioned dispersion-medium liquid is carried out so that the viscosity of a mixed constituent may become fixed within 
3 limits. After being mixed by attritor etc., these ceramic powder, a binder, dispersion-medium liquid, etc. are fully 
eaded by a kneader etc., and are fabricated by the predetermined configuration by an extrusion-molding method etc. 
017] Drawing 1 is the perspective view showing typically 1 operation gestalt of the fixture for desiccation of the 
ove-mentioned ceramic Plastic solid (henceforth "the fixture for desiccation"). As shown in drawing J_ , the fixture 10 
r desiccation of this invention consists of two separated fixtures (the upper fixture 1 1 and bottom fixture 15) of side- 
se 20a parallel to the longitudinal direction of ceramic Plastic solid 20 which were constituted so that the whole 
rface might be mostly surrounded in the state of adhesion. 

018] And the bottom fixture 15 so that ceramic Plastic solid 20 can be laid in the condition of having made side-face 
>a of ceramic Plastic solid 20 inclining so that it may become the include angle of 45 degrees to a horizontal plane 
hile comparing the plates 12 and 13 of two sheets, being formed in the V character configuration and supporting 
sse, by two or more holddown members 14, plates 12 and 13 are pasted up and it is fixing so that this fixture 1 1 can be 
ibilized and laid in the floor line of an oven. 

019] Moreover, the upper fixture 1 1 is constituted so that it can put on ceramic Plastic solid 20 in the condition of 
ving made it sticking to side- face 20a which does not touch the bottom fixture 15, and specifically, it is constituted by 
e supporter material 18 which supports plates 16 and 17 and this and is fixed almost like the bottom fixture 15. In 
dition, in this case, even if the upper fixture 1 1 and the bottom fixture 15 are reverse, they can use the upper and 
wer sides. 
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)20] Moreover, as shown in drawing 2 , the fixtulBfcr desiccation of this invention may b stituted so that side- 
:e 20a of ceramic Plastic solid 20 may be made to contact through the elastic member 19 which can absorb moisture. 
)21] Furthermore, as shown in drawing 3 , as for the fixture for desiccation of this invention, plates 42 and 43 are 
Dported only by the supporter material 44, and it is fixed, and a plate 42 and 43 comrades do not contact, but they may 
constituted so that moisture can be dispersed from between a plate 42 and plates 43. 

)22] As the quality of the material of the above-mentioned plate, although thermosetting resin, thermoplastics, 
•amies, such composite material, etc. are mentioned for example, in these, thermosetting resin and composite material 
5 desirable, a dielectric constant is low especially, the permeability of microwave is high, and the glass epoxy plate 
lich is excellent in thermal resistance is the most desirable. Moreover, as the above-mentioned elastic member infixed 
tween ceramic Plastic solid 20 and the fixtures 1 1 and 1 5 for desiccation, the product made from plastics or the 
rosity elastic member made of rubber is desirable, and silicon SUBONJI is more desirable. 

)23] Since it is in the same condition as the condition of having inserted in the shuttering which ceramic Plastic solid 
is surrounded by the upper fixture 1 1 and the bottom fixture 15, and consists of an upper fixture 1 1 and a bottom 
ture 15 substantially compulsorily by using the desiccation fixture of such a configuration, and having been crowded, 
formation is not generated. 

324] In this case, although the upper fixture 1 1 is only carried on ceramic Plastic solid 20, it can fully prevent 
formation of ceramic Plastic solid 20 with a self- weight. However, for that purpose, when weight X of an upper 
ture (kg) is set to touch-area (cm2) =[ with the ceramic Plastic solid of the on-the-strength (kg/cm2) x top fixture of a 
ramie Plastic solid ] Y (kg), it needs to satisfy the following formula (1). 
c0.6 <=X<=Yxl.5 ...(1) 

325] That is, since the force at the time of ceramic Plastic solid 20 deforming is large when the weight of the upper 
:ture 1 1 is too light, deformation cannot be prevented with the upper fixture 1 1 , but when the weight of the upper 
;ture 1 1 is too heavy, on the other hand, it is because a load is applied to ceramic Plastic solid 20 too much and it may 
form with the weight of the upper fixture 1 1 . 

326] Moreover, by using the fixture for desiccation of this invention, evaporation of the moisture from side-face 20a 
ont face) of ceramic Plastic solid 20 can be controlled now, and deformation, a eel piece, etc. of the curvature 
suiting from the ununiformity of the moisture content of the front face of ceramic Plastic solid 20 and the interior etc. 
n be prevented. 

027] Moreover, somewhat, since the upper fixture and the bottom fixture are separated, even if a Plastic solid 
ntracts by desiccation, an upper fixture can follow this contraction, can maintain an adhesion condition, and can 
event deformation. Furthermore, since the elastic member 19 infixed between ceramic Plastic solid 20 and plates 12 
d 13 absorbs moisture at a suitable rate and maintains at suitable humidity near the front face of ceramic Plastic solid 
>, the ununiformity of moisture cannot generate it easily inside a ceramic Plastic solid. 

028] Next, how to dry a ceramic Plastic solid using the fixture for desiccation of such this invention is explained. By 
3 desiccation approach of this invention, mostly, after [ the side face of a ceramic Plastic solid ] surrounding the whole 
rface using the above-mentioned fixture for desiccation, it is characterized by making it dry, irradiating microwave at 
e above-mentioned ceramic Plastic solid. 

029] In order to depend on target configuration of a ceramic Plastic solid and magnitude of a through tube for 
editions, such as power of microwave at the time of drying, it cannot generally ******, but for example, the 
agnitude of a ceramic Plastic solid is 33mmx33mmx300mm, and when the number of through tubes 21 is [ the 
ickness of a 200 piece //square / inch and a septum 22 ] 0.35mm, the power of microwave has desirable about 0.5- 
:W. In addition, even if the configuration and magnitude of ceramic Plastic solid 20 differ from each other, it does not 
parate from the conditions of desiccation greatly from the above-mentioned conditions. 

030] Although the various equipments which especially the equipment made to generate microwave is not limited, but 
e used from the former can be used, it is desirable to, use that by which the stirrer for microwave stirring was arranged 
the upper part of a part through which is equipped with a microwave generator and a ceramic Plastic solid passes for 
:ample. 

031] Microwave can be irradiated by stirring with the stirrer for microwave stirring at whole ceramic Plastic solid 20 
homogeneity. In addition, the servomechanism having a microcomputer is usually incorporated, and the diyer used by 
e desiccation approach of the ceramic Plastic solid of this invention detects a ceramic Plastic solid automatically by an 
frared sensor etc., generates microwave, drives the stirrer for microwave stirring, and if a ceramic Plastic solid is 
rried in not to mention a setup of the power of microwave, it is constituted, for example so that a blower etc. may be 
>erated. 

032] Although heating by irradiating microwave in the case of heating conventionally was performed, it was easy to 



tp://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/8/2004 



Page 4 of 4 

/ the part near the front face (side-face 20a) of c^mic Plastic solid 20, and about the lon^^inal direction of 

ramie Plastic solid 20, in a center section, a rate of drying is slow, therefore it was easy to generate curvature and a eel 

;ce by the conventional approach. 

)33] However, since the above-mentioned fixture for desiccation is used in this invention, ceramic Plastic solid 20 is 
rounded by an upper fixture and the bottom fixture during desiccation by microwave, and since it is in the same 
ndition as the condition of having inserted in the shuttering which consists of an upper fixture and a bottom fixture 
DStantially compulsorily, and having been crowded, deformation is not generated. 

)34] Moreover, when an upper fixture and a bottom fixture stick to the side face of a ceramic Plastic solid, 
aporation of the moisture from the side-face 20a part of ceramic Plastic solid 20 can be controlled now, and 
formation, a eel piece, etc. of the curvature resulting from the ununiformity of the moisture content of the front face of 
ramie Plastic solid 20 and the interior etc. can be prevented. 

)35] Moreover, since it has dissociated, even if a Plastic solid contracts an upper fixture and a bottom fixture by 
siccation, an upper fixture can follow this contraction, can maintain an adhesion condition, and generates neither 
rvature nor a eel piece. 
)36] 

sample] Although an example is hung up over below and this invention is explained to it in more detail, this invention 
not limited only to these examples. 

337] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide powder 70 
right section with example 1 mean particle diameter of 1 0 micrometers, the beta mold silicon carbide powder 30 
right section with a mean particle diameter of 0.7 micrometers, the methyl cellulose 5 weight section, the dispersant 4 
right section, and the water 20 weight section, and mixing to homogeneity. The extruding press machine was filled up 
th this mixed constituent, and honeycomb Plastic solid 20 as shown in drawing 1 by part for extrusion rate/of 2cm 
is produced. That magnitude was 33mmx33mmx300mm, and the number of through tubes 21 was [ the thickness of a 
0 piece //square / inch and a septum 22 of this honeycomb Plastic solid 20 ] 0.35mm. 

338] Next, as shown in drawing 1 , after laying ceramic Plastic solid 20 in the bottom fixture 15 using the fixture 10 
- desiccation of the ceramic Plastic solid shown in drawing 1 , the upper fixture 1 1 was carried on ceramic Plastic 
lid 20, it carried in to the dryer in this condition, the power of microwave was set as 3kW, and the ceramic Plastic 
lid was dried. And as a ceramic Plastic solid was taken out from desiccation initiation after fixed time amount and it 
is shown in drawing 4 (a), the desiccation object 100 of a ceramic Plastic solid was divided into area 1, area 2, and 
ja 3, further, as shown in dr awing 4 (b), these were divided into the outside A section and the B section by the side of 
ride, and the weight percentage reduction in each part was measured. The result was shown in drawing 5 . 
339] the example 1 of a comparison — the ceramic Plastic solid was first produced on the same conditions as an 
ample 1. Next, not using the fixture for desiccation, microwave was irradiated in the state of nakedness, and also the 
ramie Plastic solid was dried like the example 1 , and the weight percentage reduction in each part of a ceramic Plastic 
lid was measured. And as a ceramic Plastic solid was taken out from desiccation initiation after fixed time amount and 
»vas shown in drawing 4 (a), the desiccation object 100 of a ceramic Plastic solid was divided into area 1, area 2, and 
?a 3, further, as shown in drawing 4 (b), these were divided into the outside A section and the B section by the side of 
ride, and the weight percentage reduction in each part was measured. The result was shown in drawing 5 . 
340] It was proved by the example 1 of a comparison by weight percentage reduction's differing in each part, and 
right's decreasing to homogeneity mostly in each part, and using the desiccation approach of this invention with 
egress of the drying time to desiccation being carried out to the ununiformity, in the case of an example 1 , that 
mogeneity can be made to dry a ceramic Plastic solid so that more clearly than the graph shown in drawing 5 . 
341] ' " * 

ffect of the Invention] Since the fixture for desiccation of the ceramic Plastic solid of this invention is as above- 

sntioned, in case it dries a ceramic Plastic solid by the approach of irradiating microwave, it cannot make a ceramic 

astic solid able to generate curvature, a eel piece, etc., but can make homogeneity dry the whole. 

342] Moreover, since the desiccation approach of the ceramic Plastic solid of this invention is as above-mentioned, it 

onot make a ceramic Plastic solid able to generate curvature, a eel piece, etc., but can make homogeneity dry the 

lole. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a jig for drying 
ceramic formed products which enables the ceramic 
formed products to uniformly be dried without causing 
deformation such as warpage and cell breakage, etc., in 
the ceramic formed products. 

SOLUTION: In a jig for microwave drying of pillar-shaped 
ceramic formed products 20 made of a mixed 
composition comprising ceramic powder, a binder and a 
dispersing medium liquid and having many open holes 
perforated in its longitudinal direction and separated 
from one another by partitions, this jig has two separate 
jigs formed in such a way that they enclose nearly the 
whole surface of ceramic formed product sides parallel 
to the longitudinal direction in a closely contacted state. 
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^■C«*Sii.. «fflE2tfc<0«tt*Olffl(c*^'Sr 

atec $ -fr & tznb<r> msmm ztix^b msm 1 - 3 <o 

f»*ifl 1 ~4 cov >i*h.a»fc:3Ett«0-fe 7$y 7 j£»tt«0«£ 
*£ffl?6ft. 

[fi*«6 ] ii&ftcoSfiX (kg)ii.*7S7? 
j£®#:<7)3$JK ( k g/c m* ) xJbi&*«-fe5 S -y 

wmtcomtimm (cm' > =y < k § > t l*hr. t 

YXO. 6gXSYx 1 . 5 • • • ( 1 ) 

[it*ii7 ] -t 9 5 -y tfmt'U >y-kwmm 

feXfo -> T . fRE-fe 5 5 >y ? «JW*Wli**KUC¥tf4r 
if»DlS{5':£ffi£ , 11*11 1 ~ 6 W vf ftMCfafKO-fe 

^7 s -y tm&mz-i-i ^ntt^ffiw L&a^iys^-t*- 

[000 13 

?nta«^7 ; 7?«M«iffli&i. ^ 

[0002] 

[ mt<oim ] > . f 7 -y ^ «am'?H»ittt«Ea 



[0 00 3] t7 5 7?7^Wt a«. H6^f 
i a ^r^TL«-b 7i7^M3 0 A^(l^«$ilT -b 
7i7?7^W ZmfcLX^Z, . i^?LM-fe 
7S-yi?g|5W3 0(±. mUZTjk-tXolZ. ft#^T(6]t# 
«C<0«3i?L3 *a?L3 l|i]±$r|lT4ll 

3 11117(b) tZjjk-tX 3 tc . m%tfAcr>A 0 Pffll 

Zti. -<0Sii?L3 1 fcMALfcW^'xJi, ^-nta 
?L3 l*PR-C*R8»3 3*aaLfca. ffi^Mii7L3 1 

3 £$Ij§fSlgt, y^^=¥A^-b* { PiS3 3357i-Tlf 

[0 0 04] ta!*. iC7)id^fL®-b7S -y^g5«3 

-i:7>^«s?«fc zm^LxmmMmmnmizmimz 

X<0. *7S7»M#iU^. 
[000 5] <XtC »4><ut-fe5S-/^«»* 

*«e«siafc:An. ;«-fe7S7 ?immz-?-<i mwi 
cottmummzmtiimtx . -^c^ss^wl. 

K'9iidvli:* i -?:'#I.I2I8 (a) C*t-b9 5 v ^KBB 
*^)«6«fl5 2 0 0 ^Mit LT^/c . i<Ote«XS<oa, 
t7$7? B^«= 200I1 JffilitI*I&0'MJ&Ig£3£ 
T . ^7L«-t 5 5 -y 7 S5« 3 0 . 
[000 6] L^U -iO^d^t^^-fe^S-y^^ 

oixT . *7i7? m&wey&ft i>zxr>x nmm&cym 

t7? v7mm<r>&ttfai,z%&.-fh t. us ( b ) 
j: 3 mm<n* 7S7 ? 2 0 0 icr 0 

*^t. -7j. IHiW^-**. ^5S-y^jS;»f*2 0 
O^ft^yj^tcfia^^H^f-^i. H8 (c) 
Srt «t 3 tc . »3ItLc0Hffig)57jHc ?77?200a ( MX 
T. r ^Wfij t^3) ^MU #?l«-fe7$-y? 
SB« 3 0 ^SBSj&^SJitC** t V^ 3 |B|)ffl*«* -oTt . 
[0007] 

[wnmmLXot-thmm) *&.*m. ztiwrn 

m i Mfo-f h tzMz% Ziltzi>0)X\ -fe y 5 -y ^ figHJ* 
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tm-ti z t & a mt -th t, <nx*hh . 

[0008] 

m&tcnm^mmnfrhti:*) , ^is<7)Mj1?l*«^[i 

[00093 *^Bjcr)^7 i -y ^sK»«5<OK*t* 

[00 10] 

mw^mmoBB) kit, 5 s «y?js»ft 

nmkWkmmfmw.nmmm.iz'o ^x , laa £# 

[00113 #?£0>1<7>-fe7 5 -y ^j«B*^«a»*fttt, 

RUfflv^iflailffli&ftTJb-s T . ±12* 7 5 -y ?J«fc 

[00 1 23 *»^-CHaH<0*f«fc=Sr6-b5 5 ■vff&M 

[00 1 33 ±IE*5 5 -y ?$85fck LTJ±*HcBK5gS*l. 

S-y?^* ; T/PS-y-. 3-yi 7 'f K K 
i'lM. y;WX7. f-^-r^OK'fk^-fe^S >•/? 

[0014] ZKh^y S -y ?18*cotifIi#fc:R)£3 

*W2L<, Witf, 0. 3 — 5 OxtmgJScO^Ffe)^ 
gSr*-f41»*l OOfiigPtO. 1—1. 0/xmgJg 
OTMBHS * W-T 6 5 - 6 5 J! 1:315 i: 2: 

[0 0 1 5 3 ±12' W vr-t LTtiWtRSJtSn-T. 



i o o aaast** lt, i-io gagumsaw £ 

[00 1 63 ±f2tfMtf5fc LTiltttcHUeSfvf , M 
/K rt^*^* 4. JJMMKJflSfKtt, 

«, rh7>f t-mx-m&^MzMk. -—y-mxitft 

1 0 0 1 7 ] m 1 (4. ±12*7 5 -y J7^*CO|2®ffl^ 

^m^Tjki-mmmx'h z.mi t^-r £ 3 ^ . *»ib<o 

li^fflfe* 10il *557 ^ 2 0 co&ttmz 

ffltfO^Si Ltiim ( ±^ft 1 1 1 Tim 
15>*»4>*«. 

[00 18] LT. T^ftl5Ji, *5S7^)S»* 

2 O^fflffi 2 0a £*¥ffifc*tLT 4 5 * <0ft*t:46 
«t 3 K«MS-arfc«JBT-fe7 5 -y ^^JB#:2 0 ^«K*r 
•&^k*>*-C'&SJ;d, 2«Cfi0«tt*12. 13^§§^-^ 

C.Of&ftl 1 &l£^S«Ofl«Bt^^UTt!iB"C 
# £ <fc 3 (c«8fcfl8^)SIS«»f 1 4 12, 13^ 

[0019] £tc. ±.tem mi, T?&m 1 5 hSML 
T^*^«BS2 0 atZ®mZ-£tctfmX'*y 5 y^fi!t^ 
»2 0 Z t tfX'Z %>ko izmtftZixXii 0 . ft 

ftWWi, T?&ftl 5fc«#R«fc«K*l 6,17k 
^n^S:^. H^ri*f«Wtl8fc:iO»J«^Tv^ 
S. ^<0*«^r. ±^ftl 1 kT?&Al 5fc{±. ± 

[0020] *fft^)««fflteftii. 02 tc^-r 

5 -y ^ fiK^ * 2 0 <0ffllffi 2 0 a k ith «k 3 
ZtlX^Xh£><\ 

[002 1 ] H3^-r«J: o tc. *SMB<0«ai 

ffl^ftti. «tt(*4 2 . 4 3Wd*SW4 4^)*t$ 

llTE^iX- S«*4 2, 4 3Pl±«tgM^\ ^ 
*4 2fc««*4 3 COrBl*^7k^^|R«5-r.g> Z t tfXZ 
$>mzffii8.£tiX^Xi>£^. 

[0022] ±mmm<7)wttt txit. mm. *m 



(4)gS2001-19533 (P2001-19 55 



fkhftZLW £tz. -ty *-y 7 i&BW 2 0 bm&mte 
[0 0 2 3] Z<7)±o%ffif8.cr)&&fem£m^2>Z tlz 

x *) , -t 5 s v?$mfo2 oti, ±i&* 1 1 trai 1 
5 1 iz&mzti. nnmz±.fe9L 1 1 1 -r&j* i5t^ 

[0024] ifeU 1 1 tt. #t=-fe5 £ -y ? 

bk»«s2 o±£»-rc&&£frrcft6ava»=.fc oft 

5$7 ?«JBfls 2 0 C0$m*W]±t h Z b tfX'Z 
S. fcfc'U Z&tzMZlZ, ±*yi<0tt»X (kg) 
it, -fe7S7?B»*«g (kg/cm' ) x_hife& 
OHs^S-y^fi^ftt^JSffifll (cm* ) =Y ( k 
s ) b LfcR, TfEOttflSS; ( 1 ) fcJWW****** 
6. 

YXO. 6^X^Yx 1. 5 • • • ( 1 ) 

[0025] -r &*>^, ±&ji 1 1 <osfi*^-rrs 

■t. ±3£iM 1 1 (rM&Wmtt'h b, -fe 7 5 x ? 

fiic^* 2 o iznmtfrfr *) -t wx , * 1 1 comic 

[0026] iit, #&HJ^$a^&*£JflV->|>d t tc 
X *) » 4=5S-x^fiaP*2 0<0«ffl2 0a A>4> 
<9*#*>3SfcS: n y h o-;U-r & z b iPX'% 

*o-tzimr&& vmnvm^wmmzmik-thz 

btfX'%h. 

[0 0 2 7] £tz. IteMbTfeHbli. ftMLX^Z 

tz#>. §4>\ tm^tmmzx'ommLxh. ±.-<&m± 
z mmzmm- hzb itx- % . w&m&k &^x$m 
zmstt&zbtfx'^h. t7?7^»2 
o b mm 12, i3b niatzim Lizm&mt i 9 

(±, *#*a£*i»re«MXU -fe? 5 -y 

W2 o<7mw&®&fc%%mmz&k'otiiib. 5 

fSmWn^^mcoT^-ifi^UzK \,\ 

[ o o 2 s ] zcr>x o ttm&m*mb%zm 

15-b 5 S v7timMz~?4 9 ntfc&ffitt LKifibtmH 

thzb*\mb-th. 

[0029] «e»Srff dlR<0» 7 n«WV 
±£Z liztte&ti tzMz . -MlzizmfeX' z . m 

•C7i7M»?<^A < 33mraX33ram 
x 3 0 0 mmt, KJ17L2 1 <0$tf>*2 0 0 fl/^^M V 
f\ ISS2 2<0ff£#0. 3 5mmtf)*§-£-. -7^?oi& 



0. 5— 4kWgjfc3WflF*U>. -fe 
7$7^»2 0 O JBtt** * § **»5r ott. 93% 

[0030] -74 ?n*£»£$-£4|«liW:Rig3 

ifiX^h-hK fyUfi\ ^?o?£?S££IB£i§;i, t5 

s «y ?^tta*aa-r satfto±2r 1-?4 ^ o^ffffl 

[ 0 0 3 1 ] ^ i 

0t7 5 -v?mm2 0<0^*t7-[ faW&m 
-izmMi- hZb ifX' * 4 . sfirts, *%B>1co-b 9 5 y ? 

0 . V4 ^ um<r>n*7-<7)WtM\±%)tlk<?>Z b, *5i7 

ummz^svfm&wzwaL, -?nu%t.zmL 
-74^o^mt¥ fflx ^_7_^|gjj,L. 

[0032] 0 . Mft^Rfc, v-f ^ oft^BSjt 

i i: t J: *) Ham- hZb \m*>hX v ^ 3^ , 
*ifer«» •fe5$«y?j£»fls2 0tf>«iE (M20a) 

tcjgv ^«<fgjei w < . 4 fc , -fe 9 s -y ^ mmtk 2 
(XDSkttftizmLxa. #$Miz&^xi&mm&im 

[0033] *w»ri4» ix^fz^mmm 

tc±?&Ai: T?S* t frb%Z>mmz%MWI l zteihZ £ix 

fzimbmtvmizK^x^&tcib. ssetif^u* 

[0034] 4fc. ±Mi:Tifl^7S7?B?»* 
Iijffi 2 0a A, 2r3>-hcj-;W-r4^ 

«j<t**Be±-r i - b tfX'Z h . 

[0035] tf^. ±^*fcT?&flrfc<i. tJ-SILT^S 

mizmm- hzb ttx' z . w»ttjn $r ^ t ^-c- & . 

[0036] 

immmi nmzmffiM*mifx*%px&mzm t<m 
wt&tf. *W5 3 A*ztit y mm\<F>Mzm%.%ix& i><?> 

[0037] mm 1 

Wtt^S 1 0 x< mcT) a M^fLS^* 7 0 fiia? . ¥ 
i^*4^ fl 0 . Wfc\\3£mjj* 3 0 M&M . p< 

f-^-b^n-^SSiffi, 7J«l4afigP. y|<2 0fift 
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«*2o^ist?t. dWN-^^fi!c^f*2o«i. -e 

<7)*££* s 33mmx33mmx300mmT\ RiifL 
2 1 Oft3&» 2 0 0 H/TOM >f-, PI31 2 2 Off? A* 
0 . 3 5 mmtibot. 

[ o o 3 s ] mz , hi ic^-r-t 5$7 ?mm<nmh 
mm i o 0 1 ic^-tct a tc, t?&hi 5 ic* 

7$y ?m&W2 0 Srifcg L*:f&, ±*£JI 1 1 Sr-fe 7 5 
•>7®.BW2 0<9_W;:tMr, ^com^Tlg^a^MA 

miw-fe7 5-yJ?)S»*^BX0tiiL, 1214 (a) tc^-fj: 
Sfcl, *5 i 7^««*1 0 0 1 . X 

U 7*2 , x»JT3t^*iJL, £<*>'=:, 04 (b) t^-r 

[0 0 3 9] itSKMl 

»*ga»Lfc«*»«, sat« 1 1 Lt-fe757^ 

fcfc-fe9 5-y7J*JBtt£]Ri3HiU 04 ( a ) 'c^f-J: 
OK, *7i7?»«*100ix'J7Kx 
'J72> XUT3(=4MHL, S&fc. 114 (b) tc^-T 
idle, i*ttSJWa<0Afflfciti«OB«i:fc:Wt. # 

[004 0] Bsc^f^^iO^^idfc:. it 
—l/ZQtfskfffrfoiX'Z n 4 <ofc*t U mMM 1 «0*£tc 

as* lt o r fc o , *m&>&mi&*m v > & 

[004 1 ] 

(2, ±j&y)ffi9-C'£>.&<y)*C\ 9u^m.Wi-th-f5 : A 



[0042] 4fc, *^Bjtfo^7 5 . y fffl&fonlimft 

[0 1 ] -y ^^*0^ffl^fi<7)-^ 

tHBJIR * WsSWfc***- *ttl0-C$> 5 . 

[02 ] *J8*o.fe5 5 - y ^BS»*<0(eflWF§teft<?5SiJO 
SatJBSRS' ^6 < J^^'TiEffl0-C$) a . 

[03 ] #?SBj]<o-te7 5 y ?m&fc<nmmihm<rmi,z 
m<nnmmm*m-Rmz7F.'?iEmmx'hz> . 
[ 04 1 (am, hmw i Rx/tmm i fctj v m& 

(b) *<7MEffiH-C**. 

[05 ] ms&w i avjtR« i t=*ift*jag»«co«s* 

[0 6 ] -fe 9 S -y 9 y -f ^ *«3^fc**f *HB0-C* 
h. 

[07] (a) {2:, -fe5 5 -y^7 -f^^5r«BSi-ri»^7L 
St-tr. 5 = 7/ g|5»^^^WtC^^0T$> 0 , ( b ) 

[08 ] ( a ) - ( c ) ti, m«C03kft?&mLttkC0 

10.40 t7$7? imwommm^ 
1 1 ±?&* 

12, 13, 16, 17, 42, 43 Wfcfo 
14, 18, 44 

15.41 Ti&Pr 
19 

2 0 t75 77» 
20a {flffl 
2 1 WI? L 

2 2 Piffi 

3 0 #7L«-fe7S y ?aWf 

3 1 *a?L 
32 mm 

3 3 ft**' 
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13] 



[124 ] 




la) 



A\\\W 

□ □□□□□>» 

□ □□□□□IN 
□□□□□□ 



□ HBBflQ- y 

unuuvm 
□[]□□[]□ 
□ a do m a 
□□□□□□ 




l'J73 



l'J72 
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